Abstract: Public participation is integrated in the European Floods Directive to ensure engagement of societal actors in selecting and accepting measures. This study assesses the Directive's public participation process and provides recommendations for its improvement by using Cyprus as a case study. Interviews with the organizers and attendees of the public consultations were carried out to evaluate the process while a citizen survey examined people's flood awareness and opinions of three household-level flood protection measures (permeable pavements, rainwater harvesting systems, and green roofs). Public consultation organizers were generally satisfied with the process while participants suggested better structured information and a more participatory approach. The majority (77%) of the survey respondents did not know if they lived in a designated flood risk area while 93% were unaware of the public consultations carried out for the Floods Directive. Their perception about the effectiveness of the three flood protection measures was positively associated with their willingness to implement them. The results indicated the need for more participatory methods in the public participation process and better strategies to increase awareness and the engagement of people in flood management. Establishing procedures for evaluating the effectiveness of public participation could contribute to the recognition and improvement of the process.
Introduction
Flood management has seen a shift from conventional, structural flood defense to a more integrated flood risk management approach in which structural defense measures are complemented with non-structural or 'soft' measures to reduce flooding effects [1] . Public participation contributes to flood risk management through the exchange of information and the co-operation and improved coordination of the public and various authorities, which results in informed decision-making and the implementation of measures [1] [2] [3] [4] . Additionally, taxpayers and voters should be kept informed about investments made with public funds. Locals can also play an active role in hazard prevention [5] . Public awareness and public participation are interrelated and form the basis of a flood resilient society [1, 6] .
Governments and local authorities have been developing strategies to promote flood awareness. Mees et al. [7] examined the different forms of citizen involvement in the decision making process for flood risk management and the implementation of the respective measures in five European countries (England, Belgium-Flanders, France, the Netherlands, and Poland). They found that in England when compared to the other four countries, the less dominant role of the state in flood management has led to higher involvement of citizens in the process and the shared responsibility between citizens and the state in flood preparedness. The United Kingdom (UK) has been proactive in raising flood awareness by providing online flood risk maps and information as well as setting up flood volunteer groups and telephone and email services [8, 9] . Nye et al. [10] explored the increasing trends towards public engagement in the UK's flood and coastal risk management and noted the need for flexible approaches. In Switzerland, municipalities are obliged to take hazard maps into account for city planning and to inform people in flood hazard areas of the risks and any compulsory or voluntary protective measures. Maidl and Buchecker [11] found that a single one-way information campaign where letters were sent to all property owners in one in 100-year flood zones in Zurich had a limited effect. Similar to other studies (e.g., [6] ), they related the low level of flood protection awareness and preparedness to the absence of recent flood experience. Birchard and Kazmierczak [8] suggest that policy makers and emergency planners should revisit the methods with which risk is communicated. Sörensen et al. [12] highlight how floods open up new approaches to urban planning, which requires better communication and clarification of responsibilities between various authorities and stakeholders.
Direct financial incentives (e.g., subsidies) and indirect financial incentives (e.g., reduction of storm water utility fees) have been used to encourage homeowners and developers to implement non-structural flood prevention measures such as green roofs in countries like Germany and the U.S. [13] . However, such policies are often affected by budget constraints [9, 13] . Domènech and Saurí [14] found that regulations and partial subsidies are effective strategies for advocating the adoption of rainwater harvesting systems at single or multi-family homes, but awareness campaigns about the benefits and requirements of the technology are also needed. Birchard and Kazmierczak [8] found in their survey that, in flood risk areas in England and Wales, the median amount of money people were willing to spend on flood protection measures was less than one fourth of the cost of the measures. They suggest that, besides subsidies and other policy tools such as systems of no-interest loans for flood resistance and resilience products, building regulations can also be revised to ensure that all new and refurbished buildings in high flood-risk areas are equipped to be flood resistant or resilient. However, they did not investigate people's opinions of such incentives.
The European Floods Directive (FD) adopted in October 2007 aims to reduce and manage flood risks. It requires member states to identify areas of potential significant flood risk and produce flood hazard and risk maps based on which flood risk management plans (FRMPs) are developed. These plans focus on flood prevention as well as protection and preparedness by taking into account the characteristics of each particular river basin [15] . Public participation is integrated in the process of the FD as well as in the Water Framework Directive (WFD) to ensure a wide societal engagement in the identification, selection, and acceptance of the best and most cost-effective measures [16] . Three forms of public participation with an increasing level of involvement apply to the FD. These three forms are information supply, which is to be ensured, consultation, and active involvement, which are to be encouraged [17] .
Information supply is considered to be the foundation for any form of public participation [16] . Although the requirement is access to background information and not necessarily active dissemination of information, the latter is essential for consultation and active involvement [16] . Consultation means that the public is invited to respond to plans and proposals developed by the authorities through public hearings, surveys, and interviews. Active involvement is a higher level of participation than consultation. It implies that stakeholders participate in the planning process by discussing issues and contributing to their solution. It is noted that the different levels of participation build on each other. For example, consultation implies an information supply and active involvement implies a consultation [16] .
Hartman and Spit [18] believe that the FD has achieved a discourse and inspired experiments with new approaches. However, it remains vague on the reasons and goals of collaboration and participation. Since FRMPs only have to define measures and not address how flood protection will be achieved, public participation seems to be carried out in the hope to enhance flood protection [19] . However, water authorities have been noted to have difficulties implementing public participation processes [18] . In response to criticism after the damaging June 2013 flood in Germany that participatory processes had delayed the implementation of flood protection, Otto et al. [20] analyzed 67 disputes and found that, in half of them, there was discontent with the process of public involvement. While many recognize the scope and challenges for achieving active involvement of stakeholders [19] , there is limited documentation on public participation in flood risk management planning under the FD. The evaluation of the public participation processes for the first cycle of the FD implementation will contribute to the improvement of the FRMPs in the second planning cycle. Lessons through the implementation process are expected [17] , which may reveal the need for procedural requirements to improve coordination and integration of public participation processes [3, 21] . At the same time, many European research projects are engaging stakeholders in the research process and developing innovative ways of connecting science and society to address societal challenges [22] .
In Cyprus, due to the island's semi-arid climate, the prevailing water-related challenge is water scarcity. As a result, authorities have given less attention to storm water management and flood mitigation in urban planning and awareness of the matter is low [23] . Nevertheless, rain events of intense nature occur regularly and often cause flooding. The implementation of the FD has necessitated commitment by the Water Development Department (WDD), which is the responsible government authority, to focus on flood management. For the first implementation cycle of the FD, the WDD identified areas of potentially significant flood risk based on the occurrence of historical flooding events. These events have been categorized as either flash, urban, pluvial, river floods, or a combination of the previous. Hydrologic models were subsequently used to map flood hazard areas with river flooding being the main focus. In many urban areas, river flooding is enhanced by urban and pluvial floods because runoff from the impermeable areas drains to rivers.
In the Program of Measures (PoM) developed for the FRMP, the WDD identifies measures to reduce the risk of flooding. The PoM does not specify the type of floods each measure addresses but classes them in one of four axes of flood management, i.e., prevention, protection, preparedness, and restoration [24] . Prevention measures include the avoidance of constructing houses and industries in flood-prone areas, the adaptation of future developments to the risk of flooding, and the promotion of appropriated land use. Protection measures aim to reduce the likelihood of flooding either through structural or non-structural measures, while preparedness measures focus on emergency planning and awareness raising for how to respond to a flood. Restoration measures aim to mitigate the social and economic impact of flooding on the affected population and to return to normal conditions as soon as possible.
The public participation process for the implementation of the FD in Cyprus has a dual aim [25] . The first aim is to actively engage the administrations of municipalities and communities in the formulation of the FRMP and PoM. The second aim is to diffuse and communicate the technical parameters of the FRMP to institutional and local organizations and citizens and to achieve a common understanding and acceptance of the plan. The effective implementation of the FD entails that affected and responsible parties are involved in the formation of the FRMP while, during and after the process, citizens should be informed and prepared for floods [25] . Therefore, the term "public" is used to refer to citizens as well as non-governmental organizations and "stakeholders" is used to refer to the governmental and administrative authorities and organizations that have an immediate role and involvement in flood management such as the Town Planning Department, Public Works Department, and administrations of municipalities in flood-affected areas. Thus, in the "public participation process," both the public and stakeholders are involved.
This study aims to provide recommendations for the improvement of the Floods Directive's public participation process using Cyprus as a case study. The specific objectives of this research are (i) to review the public participation process for the implementation of the first cycle of the Floods Directive in Cyprus; (ii) to assess the implementation of the public consultation process for the Floods Directive in Cyprus; and (iii) to examine public awareness regarding flood hazards and citizens' opinions and willingness to implement three household-level flood protection measures. Interviews were made with the organizers and attendees of the public consultations for the first FRMP cycle and a survey with 391 citizens was carried out. Results from the interviews are used to assess the process of public consultation while the survey examined public awareness and involvement in flood management.
Materials and Methods

Review of the Public Participation Process
Information on the implementation of the first cycle of the FD as well as the public participation process followed was retrieved from the WDD website [26] . Additional information on the process and the involvement of stakeholders was collected from interviews carried out with WDD officers. The public participation process was outlined in a step-by-step chronological order.
Interviews on the Public Consultation Process
Semi-structured interviews were carried out with 10 individuals involved in the public consultation process of the FD implementation in Cyprus. The individuals interviewed represent both sides of the process. Five of the interviewees are people in authoritative positions responsible for implementing the Directive (technical officers of the WDD) and five are attendees at the public consultation events (representatives from government authorities, municipalities, non-government organizations, and citizens). Two of the five public consultation attendees were from stakeholders actively involved during the preparation of the FRMP. Interviewees were asked to express their overall opinion regarding the public consultation process as well as their considerations on how this procedure can be improved.
Survey on Flood Awareness and Flood Protection Measures
Questionnaire Survey on Flood Awareness and Flood Protection Measures
A questionnaire survey was designed to examine public awareness of floods and citizens' opinions on three household-level flood protection measures. The survey focused on the urban area of Nicosia, which is the capital of Cyprus, where three streams (the Pedieos, Klimos, and Kalogeros Rivers) were identified to create flood risk areas. The questionnaire was kept short with a total of 10 questions (see Appendix A) to ensure completion by both people who are concerned about floods and people who are not concerned about floods. The survey was first pilot-tested and adjusted accordingly.
The survey was carried out in the linear park along the Pedieos River and in the Mall of Cyprus, which is the largest indoor shopping center in Nicosia. The Pedieos Park is a flood hazard area and is visited by many people living in its vicinity [27] . Survey questions inquired whether people lived in a flood-affected area and whether they had attended public consultation events. A large flood hazard map for urban Nicosia was displayed on a 0.8 m × 2 m roll-up banner using the official flood hazard areas developed for the Floods Directive [28] . The map allowed respondents to identify whether their house is located in a flood hazard area ( Figure 1 ). All passers-by were approached, survey questions were posed, and replies were filled out by the researchers. The PoM for the first implementation cycle of the FD promotes "horizontal" household-level protection (PRO) measures that homeowners can adopt. "Horizontal" measures are measures that are applicable to the whole island such as practices, protocols, and legislative changes including the establishment of monetary incentives (subsidies). Conventional anti-flood measures that are applicable to individual identified flood hazard areas are referred to as "specific" measures. Measure PRO-CY_04 recommends incorporation of planning requirements for the reduction of runoff from residential and industrial properties and suggests examples such as retention ponds and pervious pavements. Measure PRO-CY_06 promotes the institutionalization of financial incentives for the adoption of systems or techniques that allow for the reduction of runoff from properties (for existing buildings) such as replacement of impermeable areas with planted surfaces. Similar to PRO-CY_06, measure PRO-CY_07 also promotes financial support for the adoption of rainwater harvesting systems (for existing properties) and mentions that the collected water could be used for garden irrigation. Based on these flood protection measures, the three measures selected for the survey were permeable pavements, rainwater harvesting systems, and green roofs. Green roofs were considered representative of Measure PRO-CY 06 and were chosen as an upcoming green infrastructure plan with multiple environmental benefits including storm water runoff delay and retention [29] [30] [31] .
The survey included short descriptions, pictures, and estimated costs of the three selected household-level measures. The cost of each individual measure was estimated through literature research as well as consultation and personal communication with local suppliers and developers. An approximate cost of €250 per m 2 was estimated for the permeable pavements. The system would include gravel pavers and a 25-cm aggregate base [32, 33] . The costs for a rainwater harvesting system includes gutters, mesh screens, pipes, pumps, pressure tanks, filtering, disinfection, and a 10-m 3 storage tank, which were estimated to add up to €4000 [34, 35] . Costs for installing green roofs differ depending on the type of materials used for the drainage, the filter layer, the substrate type and depth, and the plant species used. An estimated cost of €200 per m 2 for a green roof system that would include an insulation mat, a drainage layer, filter sheet, 25-cm substrate layer, plants, and an irrigation system was established with the help of a local green roof expert [36] . The PoM for the first implementation cycle of the FD promotes "horizontal" household-level protection (PRO) measures that homeowners can adopt. "Horizontal" measures are measures that are applicable to the whole island such as practices, protocols, and legislative changes including the establishment of monetary incentives (subsidies). Conventional anti-flood measures that are applicable to individual identified flood hazard areas are referred to as "specific" measures. Measure PRO-CY_04 recommends incorporation of planning requirements for the reduction of runoff from residential and industrial properties and suggests examples such as retention ponds and pervious pavements. Measure PRO-CY_06 promotes the institutionalization of financial incentives for the adoption of systems or techniques that allow for the reduction of runoff from properties (for existing buildings) such as replacement of impermeable areas with planted surfaces. Similar to PRO-CY_06, measure PRO-CY_07 also promotes financial support for the adoption of rainwater harvesting systems (for existing properties) and mentions that the collected water could be used for garden irrigation. Based on these flood protection measures, the three measures selected for the survey were permeable pavements, rainwater harvesting systems, and green roofs. Green roofs were considered representative of Measure PRO-CY 06 and were chosen as an upcoming green infrastructure plan with multiple environmental benefits including storm water runoff delay and retention [29] [30] [31] .
The survey included short descriptions, pictures, and estimated costs of the three selected household-level measures. The cost of each individual measure was estimated through literature research as well as consultation and personal communication with local suppliers and developers. An approximate cost of €250 per m 2 was estimated for the permeable pavements. The system would include gravel pavers and a 25-cm aggregate base [32, 33] . The costs for a rainwater harvesting system includes gutters, mesh screens, pipes, pumps, pressure tanks, filtering, disinfection, and a 10-m 3 storage tank, which were estimated to add up to €4000 [34, 35] . Costs for installing green roofs differ depending on the type of materials used for the drainage, the filter layer, the substrate type and depth, and the plant species used. An estimated cost of €200 per m 2 for a green roof system that would include an insulation mat, a drainage layer, filter sheet, 25-cm substrate layer, plants, and an irrigation system was established with the help of a local green roof expert [36] .
Statistical Methods
Pearson chi-square tests of independence were used to examine whether unpaired data on two categorical variables of interest expressed in a contingency table, i.e., a table that displays the frequency distribution of the categorical variables are independent of each other. The following hypotheses were tested: H0-the variables of interest are independent and H1-the variables of interest are associated. More precisely, the relationships explored are shown below.
• The chi-square test statistic computes how the pattern of observed frequencies differs from the pattern of expected frequencies and is given by the formula [37] below.
where n is the number of cells in the contingency table, O i is the observed frequency, and E i is the expected frequency in cell i of the table. For the test of interdependence, a chi-squared probability of less than 0.1 indicates that the null hypothesis (H0) is rejected. All calculations were performed in SPSS 13.0 [38] .
Results and Discussion
Public Participation Process for the First FRMP Cycle
For the implementation of the FD, the WDD had outsourced most of the work to environmental consultancy companies through public procurement procedures. Nineteen areas of potential significant flood risk were identified based on newspaper and archival research as well as communication with municipalities and communities. Flood hazard and risk maps were created by flood modeling and mapping. The FRMP was developed along with the PoM, which proposed 28 horizontal measures and 10 specific measures. The measures were suggested by the WDD and its consultants. Prioritization of the measures based on their effectiveness and level of difficulty to implement was carried out followed by a cost-benefit analysis. Table 1 presents the public participation activities that took place during the first cycle of the FD implementation in Cyprus. As part of the process, three information meetings were held to introduce the areas of potential significant flood risk (January 2012) and to present the flood hazard and risk maps (March 2013, July 2014). During the presentation of the preliminary flood risk and hazard maps (March 2013), there were municipalities and communities that wanted to influence the setting of the flood zones as these would affect land value. However, WDD officials stated that the process carried out was on a purely scientific basis. Based on the Directive's three public participation forms, these three information meetings can be considered to be public consultation events since they were organized for people to respond to plans and proposals. However, the WDD designated the timeframe following the drafting of the FRMP and the PoM (December 2015-February 2016) to be the consultation period. A Steering Committee was created to assist in the drafting and the implementation of the FRMP and the PoM. This committee consisted of 25 people from 14 stakeholders. The involvement of these stakeholders can be classified as active involvement, according to the three types of public participation. The length of the public consultation period for the FD was only two months (December 2015-February 2016) due to delays in initiating the process. During this time, the FRMP and PoM was made available on the WDD website and people were able to fill in an online questionnaire providing their feedback and opinions. Furthermore, during this period, the WDD organized four public consultation events at a district level. The WDD had also decided to merge the public consultations for the second River Basin Management Plan (RBMP) with the events for the first FRMP instead of carrying them out separately.
The first set of meetings (January 2016) targeted stakeholders and were organized to accommodate an exchange of information and a more in-depth discussion about site-specific issues. The second set of meetings (February 2016) targeted the public and other governmental and non-governmental organizations that are not directly affected or involved in the plan. Suggestions from the district-level meetings were incorporated in the FRMP and PoM before the Pancyprian public consultation, which was attended by stakeholders, various government organizations, and the public (February 2016). The invitations for the consultation meetings were sent by fax and email to the targeted governmental and private organizations while citizens were invited to all events through press releases and announcements on the WDD website. Attendees at the public consultation events were also requested to complete assessment forms on the consultation process. Approximately 60% of the public consultation participants stated that they were very satisfied with the meeting.
Interview Results on the Public Consultation Process
Public participation in environmental matters is something new for the Cypriot society. According to one of the interviewed WDD officials, the public consultation process for the first cycle of the RBMP "was perhaps the first largest outreach event carried out in Cyprus." For this first RBMP consultation process, WDD officials found that people appreciated being approached and included in the process and began to comprehend the concept of public consultations. However, they were somewhat disappointed with the overall results considering the funds and energy spent.
Focusing on the first FRMP consultation process, according to all interviewed WDD officials, public consultations are "an important and useful tool, especially because local people are more aware of flooding problems in their area than the WDD officers." They noted that perhaps the most important aspect of the consultation is that it offers a medium for measures to become known and accepted by people especially for measures that the public will have to adopt and implement. On the downside, they found that the process was time-consuming and costly. They followed all the necessary procedures outlined by the EU and were overall satisfied with the process. The meetings were considered to be overall successful, according to the interviewed WDD officers. Two of the interviewed officials stated that the public consultations were "relatively well attended considering the lack of flooding problems and society's involvement in the state's environmental matters."
They noted that those who attended the public consultation events were people whose properties are affected and people with complaints. One of the officials noted that certain groups rather than individuals were more "verbal" during the sessions such as the Cyprus Real Estate Association, which did not want the maps to be publically available since it would lead to a loss in land value. There was little response to the online questionnaire by the public. All officials mentioned that the process could have been better attended and more efficient if there had been meetings carried out on a local level with smaller groups and focus on specific river basin issues. However, they all noted that, due to lack of time, staff, and money, this approach was not feasible.
The interviewed WDD officials recognized that merging the public consultations for the WFD and FD made the process quite lengthy and it was difficult to keep people's attention for the full day. The approach for these meetings was more top-down compared to the public consultation for the first cycle of the RBMP because of a loss of enthusiasm on the WDD's part, which is also due to the limited staff and budget following the country's economic crisis in 2013. The WDD officers were also stricter in adding measures that were suggested by the public during the second cycle of the RBMP to the PoM.
Opinions on the consultation process were different from the perspective of the attendees. They believed that public participation is important for knowledge exchange, to raise awareness about water issues, to create a more active society that is engaged in environmental issues, and to keep citizens continuously updated and involved in such matters. However, they were disappointed with the public consultations in Cyprus. They found that the events were poorly attended. The events could have been better advertised and held outside working hours.
One interviewee mentioned his impressions from the first public consultation for the WFD: "simple folks that are interested in their own well-being took the microphone and wasted our time by talking only about their own problems." According to the interviewee, "the process could have been more productive if the consultation was among a closed scientifically-focused group rather than open to the public. Giving the floor to everyone to express an opinion is rather time-consuming and not always relevant to the topic," which is something that other interviewees also expressed. Two of the interviewed attendees feel that public opinion is not truly taken into consideration in the process. There is a lack of clarity created by officials and politicians with hidden information and decisions already made. One of the two also stated that "to improve the island's water problems and for people to be informed and considered in the process, a general change in the island's governance and political system is needed." Some of the interviewees pointed out that the material provided for the consultation was overwhelming and not structured in such a way that both laymen and technical specialists can easily find the information they need. Two interviewees emphasized the need for an intermediary between the public and the national authorities who develop the FRMP and PoM since there is "a large technical knowledge gap." They commented that "the people who attend these meetings, including representatives of local authorities, do not have the technical knowledge or support to understand what the problems are and what is being proposed." They suggested that the merging of municipalities and communities into larger administrative entities would allow the appointment of technical staff who could collect and diffuse flood information. These local experts could act as an intermediary between national-level officials that are in charge of implementing the FD and the public.
Survey Results
Public Awareness of Floods and the Floods Directive
The questionnaire survey was conducted with 391 people of which 47.3% of the responses were collected from the Pedieos Linear Park and 52.7% from the Mall of Cyprus. Numerically, this is 0.17% of the population in urban Nicosia. Table 2 presents the characteristics of the 391 survey respondents as well as their past flood experience and awareness of the Floods Directive. The survey captured a relatively well-balanced sample of people who were not concerned about floods (46.5%) and people who were moderately or strongly concerned about floods (53.5%). Strikingly, out of the 343 people who responded that the area they live in is not affected by floods, 60 people (17.5%) actually live in an officially designated flood hazard area, according to the displayed map, and they were not aware of it. Out of the 48 people who responded that they do live in an area that is affected by floods, 19 did not live in a designated flood hazard area while the residence of 18 respondents was outside the map. One explanation for this finding is that many urban areas are susceptible to pluvial flooding, which may occur everywhere [39] . However, the flood hazard maps for Cyprus that were developed in the first FD cycle focused on fluvial floods since these were considered to cause greater damage based on historical facts and the existence of built-up areas along rivers [28] .
The majority of the respondents (300) did not know if their residence is in a designated flood hazard area or not. From the total sample, only 8 people responded that their area of residence has been designated as a flood hazard area. One of those was wrong while, for four respondents, it could not be verified because their house was located outside the map. From the 83 people that responded negatively on this matter, seven people were wrong while 18 lived outside the area shown on the map. A comparison between the two survey locations revealed that, out of the 71 people whose residence is in a designated flood hazard area, 53 (75%) were visitors of the Pedieos Park. Regarding respondents' awareness of the public consultations carried out for the implementation of the FD, the majority of people (366) answered negatively. Therefore, there appears to be low awareness of the Floods Directive, the public consultation events, and potentially limited dissemination of information regarding flooding.
One-hundred fifty-five respondents (40%) stated that they would be interested in attending a flood information meeting. It is important to mention that the survey was carried out after an extended dry period, which did influence people's initial approach to the survey. Many people commented that since there is no rain flooding is not an issue. One particular person recalled how she had been carried away in her car by severe floods in July 1995. However, she was only moderately concerned about floods because she said, "it doesn't rain as it used to." It should be noted that a few days after the survey, a three-day rain event did cause flooding problems in various urban areas of the island. Furthermore, we did find a statistically significant relation between being affected by floods and interest in attending a flood information meeting (p = 0.002). Therefore, if people are affected by floods and are aware of flood information meetings, they would be likely to attend. Similarly, we found statistically significant relationships between concern about floods and interest in attending an information meeting both for people living in a flood hazard area (p = 0.062) and for people outside the flood hazard areas (p = 0.000). Therefore, outreach on flood matters could increase people's attendance to flood information meetings. Figure 2 presents the perception of respondents regarding the effectiveness of the three selected household-level flood protection measures in reducing floods in semi-arid cities. The majority of respondents believe that permeable pavements and rainwater harvesting systems are effective in reducing flooding in urban areas. Yet, green roofs were considered the least effective option with only 33% of the respondents agreeing that this measure could be effective in reducing flooding.
Opinions of House-Hold Level Flood Protection Measures
The respondents' opinions on the extent to which the measures should be subsidized are presented in Figure 3 . A statistically significant relationship (p = 0.000) was found between people's perception of the effectiveness of the measures and the percentage of the cost they believed that the government should cover for the measures to be implemented. It is not surprising that people would expect household-level flood protection measures to be subsidized based on their effectiveness to reduce flood. Although the respondents' opinion on the share of the cost that should be subsidized for the three measures is rather even, there is a slightly larger preference for subsidies for rainwater collection systems. This may affirm the fact that people do not consider flooding to be as important an issue as droughts since their reason for installing rainwater harvesting systems could be that they want to store as much water as possible. During the survey, there were repeated comments by respondents that "subsidies should depend on people's income" and "they should only be given to those who live in a flood hazard area." Birchard and Kazmierczak [8] found a very low adoption rate of flood protection measures through a telephone survey of 961 homeowners in England and Wales. These authors note that the cost of government support for all properties in flood risk areas would be excessive, but they considered subsiding flood protection for the poorest and oldest householders a moral imperative. In their survey of 86 people living in flood affected areas in South Bohemia (Czech Republic), Vávra et al. [40] found that 74% of the respondents believe that subsidies should be provided to farmers who increase retention of rainwater on their land.
In Cyprus, there are currently no financial incentives or legislation for land owners to manage storm water. The only exception is the Sewerage Board of Limassol-Amathus in Limassol district, which encourages homeowners to direct storm water from their property to their disused cesspits. It has also adopted regulatory measures requiring new houses to construct 10-m 3 rainwater collection cisterns per property of 800 m 2 . Additionally, it promotes the construction of permeable pavements and other sustainable urban drainage systems. Prior to the 2013 economic crisis, the WDD offered subsidies for four household-level water-saving measures, which were the installation of a hot water re-circulator (€220), the installation of a grey water recycling system (€3000), the drilling of a borehole for watering gardens (€ 700), and the connection of a borehole with toilet cisterns (€700) [41] . In 2009, 1408 applications were approved in which the majority (789) were for garden boreholes [23] .
From the 391 respondents, 61% had a house or planned on building one in the near future. Figure  4 presents the likelihood of respondents implementing the three-household measures. There was no statistically significant relation between respondents who lived in an area affected by floods and their willingness to implement the measures. However, our analysis revealed a statistically significant During the survey, there were repeated comments by respondents that "subsidies should depend on people's income" and "they should only be given to those who live in a flood hazard area." Birchard and Kazmierczak [8] found a very low adoption rate of flood protection measures through a telephone survey of 961 homeowners in England and Wales. These authors note that the cost of government support for all properties in flood risk areas would be excessive, but they considered subsiding flood protection for the poorest and oldest householders a moral imperative. In their survey of 86 people living in flood affected areas in South Bohemia (Czech Republic), Vávra et al. [40] found that 74% of the respondents believe that subsidies should be provided to farmers who increase retention of rainwater on their land.
From the 391 respondents, 61% had a house or planned on building one in the near future. Figure 4 presents the likelihood of respondents implementing the three-household measures. There was no statistically significant relation between respondents who lived in an area affected by floods and their willingness to implement the measures. However, our analysis revealed a statistically significant relationship between people concerned about flooding and their willingness to implement rainwater harvesting systems (p = 0.075). As pointed out by a number of respondents, "the rainwater harvesting system is much simpler to install than the other two measures" since it does not require removing or enhancing the infrastructure of the house. In this case, simplicity to install, low cost, and additional benefits to homeowners may be important elements for examining to make such measures appealing to individuals. From a telephone survey in the UK, Harries [42] found that there are situations in which flood experience may reduce the adoption of household flood protection measures due to an increase in anxiety and avoidant behavior. On the contrary, a survey of 1375 questionnaires across 13 locations in six European countries (Belgium, Finland, Germany, Ireland, Italy, and Scotland) found that flood experience was associated with flood awareness and flood preparedness [6] . Rözer et al. [39] conducted telephone interviews to explore the behavior of private households towards flood risk in three case studies in Germany 17 months after three different pluvial flood events. Findings revealed that the majority of households in all three study areas were not aware of the pluvial flood risk while the preparedness level of affected households improved considerably after the flood events. Similarly, Buchecker et al. [5] found that negative emotions from past flood events will motivate individuals to seek information and consider installing household-level measures.
Our survey also found a statistically significant relationship (p = 0.00) between people's perception of the effectiveness of the three measures and their willingness to implement them. This finding supports the need to conduct interactive awareness campaigns and inform the public about flood protection measures. The majority of respondents (63%) were interested to receive more information on the three household measures presented. Although, we made an effort during the survey to give a concise presentation of each measure with an illustration and brief description, many respondents had an initial difficulty comprehending them. Thus, apart from providing basic information through leaflets, people could be triggered to implement some of the measures if they observe these technologies in action. Owusu et al. [9] found that awareness of personal-level flood protection measures was strongly associated with recent public education campaigns from their 256- From a telephone survey in the UK, Harries [42] found that there are situations in which flood experience may reduce the adoption of household flood protection measures due to an increase in anxiety and avoidant behavior. On the contrary, a survey of 1375 questionnaires across 13 locations in six European countries (Belgium, Finland, Germany, Ireland, Italy, and Scotland) found that flood experience was associated with flood awareness and flood preparedness [6] . Rözer et al. [39] conducted telephone interviews to explore the behavior of private households towards flood risk in three case studies in Germany 17 months after three different pluvial flood events. Findings revealed that the majority of households in all three study areas were not aware of the pluvial flood risk while the preparedness level of affected households improved considerably after the flood events. Similarly, Buchecker et al. [5] found that negative emotions from past flood events will motivate individuals to seek information and consider installing household-level measures.
Our survey also found a statistically significant relationship (p = 0.00) between people's perception of the effectiveness of the three measures and their willingness to implement them. This finding supports the need to conduct interactive awareness campaigns and inform the public about flood protection measures. The majority of respondents (63%) were interested to receive more information on the three household measures presented. Although, we made an effort during the survey to give a concise presentation of each measure with an illustration and brief description, many respondents had an initial difficulty comprehending them. Thus, apart from providing basic information through leaflets, people could be triggered to implement some of the measures if they observe these technologies in action. Owusu et al. [9] found that awareness of personal-level flood protection measures was strongly associated with recent public education campaigns from their 256-questionnaire survey in Scotland. Birchard and Kazmierczak [8] also highlight the need for a more targeted education and awareness of homeowners about available flood protection measures. Overall, the survey findings indicate that there is a lack of public awareness of flooding. This implies that the Floods Directive in Cyprus needs to be better disseminated by the authorities who should provide motives for the public to become more involved in the process. From their evaluation of 43 local flood risk management strategies in England, Benson et al. [43] pointed out that communication with the public on flood risks appeared optimal where strategies were produced in a non-technical way. This included the use of maps, photographs, and case studies presented in meetings and through other media. Similarly, Maidl and Buchecker [11] observed that flood awareness in Zurich, Switzerland was not anchored in the public mind. They also found that the proportion of property owners who could correctly identify the risk level of their own area was extremely low (17%). As the authors mention, effective communication of hazard maps and other risk prevention tools is still a challenge.
As in the case of Maidl and Buchecker [11] , the survey carried out in urban Nicosia did increase people's awareness of flooding and protection measures. A number of people were interested and happy to talk about flooding issues and their personal experiences as well as to give their opinions on the three measures. When given a choice, people do have an opinion about different options. This outcome highlights the importance of science and society interaction and indicates the benefits of more proactive awareness campaigns. Although information online is available and easy to access and understand, active surveys and campaigns tend to communicate information and engage people more effectively.
Conclusions
Public participation is included in the FD process to ensure the efficient implementation of the Directive but also to encourage public involvement and, therefore, improve flood awareness. Considering the completion of the FD's first cycle, the aim of this paper is to shed light on lessons Overall, the survey findings indicate that there is a lack of public awareness of flooding. This implies that the Floods Directive in Cyprus needs to be better disseminated by the authorities who should provide motives for the public to become more involved in the process. From their evaluation of 43 local flood risk management strategies in England, Benson et al. [43] pointed out that communication with the public on flood risks appeared optimal where strategies were produced in a non-technical way. This included the use of maps, photographs, and case studies presented in meetings and through other media. Similarly, Maidl and Buchecker [11] observed that flood awareness in Zurich, Switzerland was not anchored in the public mind. They also found that the proportion of property owners who could correctly identify the risk level of their own area was extremely low (17%). As the authors mention, effective communication of hazard maps and other risk prevention tools is still a challenge.
Public participation is included in the FD process to ensure the efficient implementation of the Directive but also to encourage public involvement and, therefore, improve flood awareness. Considering the completion of the FD's first cycle, the aim of this paper is to shed light on lessons learned from the public participation process and provide recommendations for its improvement.
First, findings from both the interviews and the survey indicate the need for a more participatory approach in the public participation process. Instead of presenting measures that have been selected by the authorities, attendees at public consultation meetings could be given time to discuss the advantages and disadvantages of potential flood management options in smaller groups and to prioritize all suggested measures. Additionally, engagement in the process beyond the meetings could be enhanced by reporting the results of the public consultations with technical feedback on the reasons of including or excluding suggested measures.
Second, a better strategy is needed for announcing public consultation events and for increasing the attendance at these events. It could be advantageous to organize meetings and disseminate information after flood events since long dry periods can lead to people forgetting about floods and their impact. Furthermore, meetings could be carried out in flood hazard areas to address site-specific issues and measures. This would also reduce the length of public consultation meetings, which may then be more appealing for people to attend. Additionally, events could be held during non-working hours, which would enable a larger share of the public to attend. The use of non-technical language is also important for ensuring people's understanding of what is presented and keeping their attention.
Third, surveys, proactive dissemination of information, and subsidies can increase awareness and the engagement of people. Interactive websites can be created to enable people to easily identify what areas are prone to flooding. Moreover, message boards that display the flood hazard area and introduce measures that can be implemented at a household level can be put up near flood hazard areas. Furthermore, promoting household-level flood protection measures through subsidies will increase the public's awareness and their willingness to implement them.
The above suggestions require that authorities devote more time and effort in incorporating participatory processes and promoting public engagement. However, increased involvement of the public could also lead to the implementation of more household-level and more green measures, which may possibly reduce the cost of large infrastructure projects. This also relates to the need for establishing procedures for evaluating the effectiveness of the FD public participation process. Such procedures could improve the recognition of the importance of public participation and consultation and its subsequent optimization.
